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Abstract of JP2002249879 

PROBLEM TO BE SOLVED: To provide electroless copper plating solution which uses glyoxalic acid as a reducing 
agent, which prevents Cannizzaro reaction, and the precipita tion of salt caused by the plating reaction and the 
Cannizzaro reaction is hard to occur, and which is stably usable over a long period. SOLUTION: The electroless 
copper plating solution contains copper ions, a complexing agent of copper ions, a reducing agent for copper ions, 
and a pH control agent. The copper ion reducing agent consists of glyoxalic acid or the salt thereof. The pH control 
agent consists of potassium hydroxide. Further, the electroless copper plating solution contains at least one selected 
from metasilicic acid, metasilicate, germanium dioxide, germanate, phosphoric acid, phosphate, vanadic acid, 
vanadate, stannic acid and stannate. 
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(57) [^#J] 

t >T . iH ^ * > MtcMW *s)im$. tc «-£<Di&t? 

pHi«s*tiP*iMtfty9A?ft»j < s^tc. ftr 
IB^m»?^too#?gcti«:o .0 0 0 1 mo 1 /L«_h© 
y $li®, y zMW.f^-^^, 

•fA^a. <)^*. *i-i»m. >*-ri»m 



mm, fc <fc if p umm\^tsrnmmmn> -> *mc*> 

p H$mmM*wtitu 9 * at-* k> . 

3 etc. flnad«w«>bo»«4i(co .000 imo 1 

/LULk©-* *H8t. — 

m, '<i-is>mm., ?rm, t-rm&v^h'ptjittb 10 

36K. |fifeMSJI?®tf)-o^Mtp«:0 .00 1 mo 1/ 
LJgLhOflll«lr$>. #2«T5>. y*y-jWD9 

%*a< i fc 1 atdtre t^s^rsttiiftsisto-? 

20 

[ 3 ] IfW^g 1 £ fcte 2 (Cf a4B©teSSSI0to 

$6tc. l5iB«8mjS^teo^tS*(c2 ,2 ■- trtryy 
;v, i,io-7*f>t-Di;>, 2.9-y^^ju- 
i,io-7it>ho'j>, jfiyx^i^yya- 

'j^Dfl/>i";a -;l/©:0>& < <t 1 §5r^tf 
©#8SB?S3too ^^Ktel^-C. 

imxm 5 ] it** 1 u 4 (Di>-rtifr-mt<caZi& 

«>-?s?gSfmg, £ten&c5fc£t^ # 

o #^^^w{c«iS6a-r *> c <t *#sft<t -r zmrnm 

^zmnmm&izifmcism:. 40 

to-3£}$8f8&. fcfctoo£{*©to^#ffiIIK:5te;£f>, ^ 

V, *fe^*fcO©«!S*YiLfct#. Y-T> 
3 V <b «t 2 B$rar* & £ t «r^M <t f £»t118Silito o * 

©anna?*! to o &g8Ki«<z>»£3rffi-c * o 
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tftB#|ffl*fc'3<D«9Ba«YiLft:itr > Y-T>3Vi 
©*RHf)?#ito-p *«*ffll»r««*JI5J«Lfc«. 

mszmmzmmmt l xmmn>^ met *#m<t -r 

[0 00 1 ] 

[2fei8©fl|-f £8Effi#SJ] *ftWtt> iK*flWi(0l 
«BI5J5SKffll»4«BWIMIi»-3#«. fMffll>4iSM 

ma msm-^nm^m^m . wc. 

>©jl7cSi]f c»2£tt©lS<, » at * b F *J8 1, »T . 
*y**^rt/&*m»£»^to^?fcteJ:O t tooS& 

[0 00 2] 
[0 00 3] 

[0004] SRmfifMtoo #i«©P HfSKffii b 

ttt, NaOH4ffll>SO*i- j»fi«jr*S. 
[0 0 0 5 ] N aOH£p HiBSSfli l/T, i"J**'> 

h 9 V A©£fcja*stf> -> * mipiC^S- Z> C <!: 
•5. £©«t-5^H<*Cfci^^U. 

[0006] -€-£T\ ^fi§¥7 - 2 6 8 6 3 8 

[0 00 7] ^m»SI«)^t?S©)SS:^J<!:Lr^';^+ 
^ilftfflli-SaWW. «FgiBS6 1 - 1 8 3 4 7 4-^<& 

pHW*'JltKt«/iill!), NaOHSfcBKOH* 

fflt,^£i*iat6Lri,^„ ^fcc. */>j**is)im<Dm 

•i7A<l:i) fcLw *>WM 9 *} AO*!WSI)?g*SA§l>fc 
to. KOHCD^Wl-Ciit^-Cl^. 

[0 00 8] yyt+wi-BtfflUfcil^. tbo»ft4> 
tccw^^sa-r-SJ^Htcii. tootJSitv©fft«:, * 

2CHOCOOH+ 20H" -»C 2 a " +HOCH 
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2 COOH+H 2 O 
[0009] CCDJSJC&CDjgJC&iifiia:, feo§Mg(Di 

o-u443 8^&i^ &~i$*m-r*i>i"*t#> 
^zmzmmzvzmmmtzffiZ: #>-,&mzw%-x 

[ooii] l*»u ^£^wi>£^jn^£:fr£kJ\ *7 
flsaifcw:, — soPEW^fc ■o^^ia^ tree >£ e 

[0012]$/c, y;^ + ^;U^S7C»J<I:L/c^m 20 
jWH»-p*»rc. pHISlSffJiLTKOH^JBl**^ 

7 -V&fc&WfflXZ 2>C ±W T^SS^J vol .42, N 
o. 9 ,913-917H (1991) t 1 V U > h 6 

[00 13]/c/cl, C©i8^ r^ffl^jfjj vol.42, 
No. 9 ,913-917K (1991)£ tdt* T > b M$&M1£¥£; 30 

mBM^WMM^^Ml l0l-l02Mcr>Table HCIB 
t4(pH= 1 2 .5)i1-SfcfeiCNaOH^fflt^fc 

[0014] 

ir*;l/A7^ft F£flJl>fc*§^cfc9 9^7- 40 

[0 0 1 5 ] ^^^^cD^ttCCMLT^, tr^yVr 

[00 16] 36ft, ^U**5^4/BI*ffll>fc*B^ # 
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aOH4WJnib&W6«)-3**-r*<D^ii^:"t?*S. L> 

^k^* h y «j a u ^fta«ffioctt#L/c 

[0 0 1 7] t<D<fc5&, *o*«*<Dte^<D±#K> 

mcpiub zmmnn LvH*T)ixv mcu^ phi 
mm t l x k o h £ m i *a # #rt* 3 n fc . 

[00 18] b^b, COtft^fe r*Htt«J vol.42, 
No. 9 , 913— 917H(1991){CiaiS<E>cfc5tC, NaOHCC 

&mm** bf^i5-4o%-c*ofe. fe^^iatei 

WFffl»CCtt, NaOHKJt«l/"C 4 0%}flJ*lJLri> 

1 5%ic^LTLt ra®^Jj vol.4 

2, No. 9 ,915H,*Xl6ff). 

So 

[0019] r^tHJJftjJ vol.42, No. 9 , 913— 

917H(1991)43cfc 0^^836 1 - 1 8 3 4 7 4#<£$RCC 

Btistrcii&j^ic. u «► 5 us*? y # a (D&tgfgfi* o 
(ommtM l p ummmic koh^c^c t&mmx 
[0020] b^i>, feo^vgtpr^, ffecoS(i§{l: 

[0 02 1 ] £tc % r^®^jj vol.42, No. 9 , 913— 

917M a99i)<oHBt&ffi<D3Ha , * fcra r ^ y > nass 

**^»6H^«Wt^^*»J 101-102HOTabl 
e KCESfttl^J;^^ feot«iS0fepH^7 
;W^ytt(pH= 1 2 .SDi-r^/cibCCNaOH^m^ 

y ^ *>SKfB^*r£ u » h y Aottia 

[0 02 2] 3 e>CC, ^FgBBS6 1 - 1 8 3 47 

^c^ f y ^ A^ttri^miAo ***EHsnr 
tc^ h y V^Z^isWrSttb^x. a&o**©Kjett* 



•5 

[0023 ] L#>L. Lio^St^^AiSD^gO, L 

Artist Y*m^tcm&<Dmm~chz>gwM&*)& 

[0024] llftlfttt^ h «; &l>*RSft?fili6 

Lfe— flaw ^*st®i?^ o Wetter. -£©Ao#& 

[002 5] Ctlit, «?)-D^CCffifflT-SW^«©Jt 
[0026 ]«I, fifc5fe©KOH£p WWmMt LtcM 

[0027 ] S/c, ^ £^-;V8!UJn«C < £9«&^#iK£3? 
^bS-e^^f&ti, v v t - nJ5J£-ecD&©£jqJi6iJ 

t,-cfce>u\ * *+^j^^®7c^i Ltcmmmmtb 

©^ttrr ;r§-c*£„ 
[o o 2 8 ] ctihommw* yv**is)\>w&mtft\ 

[ 0 0 2 9 ] ^rnXDSmt* MyiffltLXifV**^ 
icfcfc <fc 9 &H»?a3tf> o £&ttJ{cgSi-r &t&©cfcja#i|ae 
[0030] ^^©ffeCSWtt, STcSiJi It jf y * 

k> &m v x ib -o ft-sst&uimmmto zysmzmm? z> 

[0 03 1 ] *^©S'J©@WK> M7mtl,X#<J* 
[0032] 

[gBSi^^-r^fc*©^] ifeaifl^ii 
S)8iitf>-3#?8ttncO .0 0 0 1 mo 1 /LfcLt©>£ 
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t-rm, -r -nats© $ <t$>\ m&stmnmm 
[003 3] *mia. ±feew*^fi£T 

J:tJ ,: pH|llia'J^tjjteSft?^J?)-3^?g(cte^-c. S3-f 
+>»7cSiJ*^U*+i';uK*/t(i-e©tat?*'3 . p H 
W&M&*mtti')V-l>.X'3b*) . 3 6tC. $$mft?giS!> -3 
£*£#k:0.0 0 lmo 1/L«±©^1SRT3>. 
10 2ST5>, ^^>-Jl/©^^i!>^< <>:«> l«&^tf$S 

[0034] ±ia«RSfgS3feo s e»tc, miK 

ffi*6-s.^^*fc2 ,2 tf Hi^k l,10-7it 
>hP'J>, 2 1 ,1 0-7*t>hO 

-;WD4>&< <t 1 a^tfC -5. 

[0035] ±Mzi^niy><omimmih-ozmc*i^ 
x. m , &teffiif>^%m<pic&£tiz>i- h 

20 mg/LjaTttS. 

[0036] *#s^ti. iiefficaw^fiS-rs/cit) 
ic, tm^-rtifrommmmib -> zmmmm 
ib-yftjjmx&^x. «>^*mmm> &«>^#{*©i& 

[0 0 3 7 ] lb-oZ&jm'&, «it>o £(*©#> o&MSt 
#. Y • T>3 Vi^-SBSrait-^. 

30 [0038] #^1*. ±iesij©a^ ; &afiS-r^>/caf) 
(c. ±ia^-rn*>©«i«JB^ii)o^®*ffii,»sEig«© 
^*a-c*o-c. ib-oftwmmk. s«©tf)-^^jaa 

[0 03 9] C©J«£fc, *o#^SjSfS. 
*Yi:L.fc<!:#, Y • T > 3 V tttZmmt -fZ C t # 

40 [0040] ttc, ±%m<Dmtfi*mf&T *> 

%nmbtc'&> mmztemmtbxmfm'iZ-tzwzm. 

[ 0 0 4 1 ] *M«BS*-C. DAJtiSifElSL 

/dt^w. 5:^b^^^(P 2 o B )*ia^©gs(c^b 

LT£-r-5>— jl©KP a O b • nH, Oi.cfctf-?-©^© 

DX,gMB«fc #■€■©*&. -^v^'JO^tei^Ot, ~ 
»)^(ft3 0^SJ)*JJ:cf-e©*nct*, ^<©fc©«r^ 
so t?„ o^M^©»^. ^^(*f)^H*';^A 



(K 8 po 4 o^**r:*y5A(Ka hpo* )& 
£\ ^<<D«ffl*7S-rfeo*#tf. 
it, -rfKfcO^ilDir^f), «*©j|£»*i}vr<t 
^©^**r&£o cn^oBim*, mtfd*)Sift» 

[0 04 2] 

Cu 2 + (EDTA) 4 ~ +2CHOCOO" +40H" 
->Cu + 2(COO) 2 2 " + 2H 2 0 + H 2 +EDTA 

[0 04 4] «>-o^JSj£©JitfCC#l^ tf)-o£i&i£CC 

2CHOCOO" +OH" -^(COO) 2 2 " +CH 2 O 
HCOCT 

[0045] mx&mmmc&isbtd&^-cu, uv^m 

m&tfitihO .6 mo l/LCC&£<bL* 5 tt*©it»# 

» -> * fflUM^ a> ~> * ?R«fim l r t > cc sea* «f 

ft*ft«J:5»tt*#* CttaO .5-0 .8mo 1 /Li 
[0 04 6] *98«B»*Cc*5^r», L»90ttt*si£R 
tiO^J i^StS. CCW, 0.6mol/L 

dffil y » h^*fcO»o»»gliUT*«0 .3mo 40 

»S2dm , /Lilfc«^ l lOOMmfcWSTSM 

[004 7 ] L*U St*. HBRCCW, ij^vVr-xi 
SlfoWUfifU »o#JSlS^rfeL»5B36«^3n 
t, tootOTi It 3 0 Mm8flEl*6^ *t» 
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[0 04 8 ] -ecr, *o*«*cc»anr*4 

/to 

[0 04 9] ccr98WK:s»-rs^*c<k». 
yy**^ii/tt*ttffl-rs»9L^9«», 

ttflSccJ:0ft*sc<tr*4. *§«*j0.5- 

0.8mo \/LX&*}, #^©#~*?r~PKl£ 

^t-psj6*wwcs »o*si»cj«"«^y**^ 

[005 0 ] ^o^jR^tcj^jpL^^y^T-aJSlc;* 

2*kt*>, o^ f 

)\>, IlSr^>, 92875>t?B0 .0 0 1 mo 1 
/LJW±, y^^ffi, y^^K^, 0 AJ8, OAJt*. 

^H^ty^v^^A. -r-r 
m, -rT^m-etio .o o o imo i/Ljy±^^^?g 

[0 0 5 1 ] ccr, »iRr5>itt, y 

>. ^>^7 5>ft<!:T*5 0 ST2«T 3 5* 
[0 05 2 ] CCtlt Il«75> ( H20T 5>CC 

cn67 5>l», r^yffekiS**(c*ji>ry 

[0 05 3 ] *^^^r-aJ5J£^Jlfif , r4<D», ^y 
[0 0 5 4 ] Lldtfi-oX. IRIKIKB, yy**^ju» 
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to o 5 5 ] g3»7^(cb^m 

[0 05 6] c#i&»»«Mtt % t£fcffli>T#/c#o£i& 

jftgM:. pH= 1 2 .4tCtt*J:^CClBfiPly/c. 

•5S^B57fcfn^! 0.04mol/L 10 

• x^U>^T 5 >Hffl$* 0 . 1 m o 1 /L 

• ^"J**S/;bBl 0 .0 3 mo 1 /L 
•TkKffc^^A O.Olmol/L 
•2, 2' -trtf'J^b 0.00 02mol/L 
■#Vx^U>yy3-A 0.03mol/L 
(?^16 0 0) 

•pH 12.4 

• 7 0'c 

[0057] ##MJ§te*si>Ttt. mus^ *>1>T 5 > 20 
£0.0 2mo l/LJMBU kTF<D£^i®fflJ&£T 
2> 0 tctcL. fcmitttVV&mm*. pH=12.4K 

mwmbfcmm o.o4moi/L 

ifU^T;>HW O.lmol/L 

yy**^JVM 0 .0 3m o 1 /L 

■*»{t*«;^A O.Olmol/L 
2. 2' -b't'V^ 0.00 02mol/L 
*J*yx*U>yy:a— 0.03mol/L 30 
(¥^16 0 0) 

^W7^> 0 .0 2m o 1 /L 

PH 12.4 
$S 7 0'C 

:005 8] C<DJ:9Cct^<D*^*«BfiBR*c^(c^y 

i\, *o s * Lti^fflo*- v r - PS£»t 5> 

y^il/T5>%»J!jpU&l^^©jft4 0%r*»), Tfc 40 
b^60 %<Dt>~ PJK0fl£^**j^r S 

S gift r mira itc^*oS K^fl JbJWr* s . 

[005 9] -&m*<OiJ~ v V r -umsmfflbimt 
2 tTbTU^V, 1 ,10-7xt>hP'J> ( 2,9 50 
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-yy^ji/- l ,i 0"7xt>hpy>, ydn 
[0060] ^fc, ^«skk. rjmw>\> 

[006 1 ]— *«M«ciBt80*^^^T-nJ5j£ 

[0062] ±&*~vVT~ummMmzmi>zm 

M£L<, 10mg/L«K^^ii«, Sfi 
[006 3] 

[0064] cn6^is^s/c«>, mm<<*> t mm 

*i4flWK*>. HIW*>O*«ltl0mg/L 

[0 06 5] *fc. &Y*><DSAte, 

[006 8 ] ±E»r» *«tE»fc»-9**ftr 4 Mfe 

[0 0 6 7 ] 7MWfct£. «W^6«ALte»**>* 
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A, *DA, ffiiS, ^>#>&<!:©£Jii 
[0068] #f£^©to^&T-jI^<tOTflR>£^ 

coo 6 9 ] m&^zm&icmvzictb-jztiiim&m-? m 
[0070] xmicDtb-o % : mz. -? -y r - uMt£ 

[007 1] 40 

[ 0 0 7 2 ] ftfc. a 1 ~S4«. #f«M0S©8?® 
[007 33 

immni ) mj*>mt^mm. HBtmitLx 50 
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x^u>yT5>ra@tm a3-f*>»?cS0i try;* 

[0074] ^^^^(DfflfiRfc^O'too^^^JiiTK: 
m?. tcfcb. *K'fb*'J^A?g J g« < pH=12.4 

•mStffiSy&MMl 0.04mol/L 

•i^l/VyTS^Qj® O.lmol/L 

■if')^^r'»m 0.03raol/L 

• XtBtittJ V V & O.Olmol/L 
•i>^^jUT5> 0.02raol/L 

• pH 1 2 .4 

• mu 7 0 "C 

[0075] ±tejmwiHBtt> &®.m%Lticm 
e #> r> # ffi<D^*$ ct y;«> o s* iifaH * mm l 

[0076] [tmsmvpim] xA>-*-A&mmm 

ffi^f^LA:., m&\ .6mmCD5(/5Xi«i<*^itl© 

ps^ffitc 1 8 um<Dm&<DM&ismutcmwffim%m 

&t,C\MM(i> 0.3mmO^Jl/"*-M K 'J^/jnXK«fc 
is ai-0&8& : C L C - 6 0 1 ), -j ^(Mffu 

g: PD30D, mmnKW?msh% ■. h s - 2 0 2 

B). ffi#{£jfiMfflSiJ(i& l ft:g : A D P - 6 0 1 )£fllt,> 
[007 7 ] CCDS««C*»SWlOtoo#ig«:fflt» 

U OMIfWAo»jliaK;i#tl««9(ll 

«6 o * ic £ 0 ^ * ~)vmm<ofcih(Dm^^-r s 
ts^tctt. o.3umiifc. &mmm 1 o^m 
^«?) o teg 1 t m»m#> o # -r •s*^{c 

[0078] ^mft?^*->t*fc«m^mfe-ottcj;o 

If ^2 0 MmODai^*0)SL/c^, gfe^EtOSofctt K 
7-^7 ^Jl/AMx^^>i/Uix^ h^fiEU. UKMfc 



(8) ftffl 2002-249879 

13 14 

t(DK^S8(t Ml 0 0 MmcOffi^T*0, * * tt. 1 7%^*^*&C2#IBaiftU &C>r_L 

;l/-*-JV**->**«EUfc. «3|MBJII«ffl*3»IBI)IILfc«. *ftbfc»*flll»fc. 

[007 9 ] C0)J:9KffttLfcMIKBfK&mcc: 1 * [0 080]«)ot^ flmffiA«Kft]^raDo» 

CI CuSO< -5H 2 0 2 00 g 

* 1 L<b*T4CCiifrgtt* 

C 2 ) 9 y * * f 4* CS3 -f * >jt7G#J 

(3)pHD3^J KOH 40g 

7k i Lt-r&Kt&gftm 



mc3 0 jum<D/P3&ca6-o£T «>oSl|SI<5: 
mZMmL-C, 1.25cmXl0cm(DW^« 

[008 2 ] S/c, r -PJSlCfioaWJECCB, 20 

#-*:Vt~p^K:J:»)£J5£3*u ^yn-Jl/»«, 

-pEtEscctHiirr*. £ss*i/fcyy3-^M©2« 

mo imffi*~vy7-ums&tCj:->Xffi&$tltc>f l ) 
[008 3] ifovitWimtittbXi** ±fBOfeo*HJK 30 

[008 4] 1 rffll^c»-o £#r£H 

affitt. 1 1.4/iia/h^^ 0 lrfc*J->T % 
3 0 um<Dtb-D%%M?<DtC^Vtcmfflte. $^2^H4 

[008 5] »feo#S«J[y^<D»(DtFfffl^iat&0/c 
<£)«, «O*fHBft6«0 .2 9 mo 1 /LKSLfcircft 

fc*SX> O.Olmol/Ln^fc. L/c^ot, # 

- 9 ^T-asj6rfB»Lfc^>;**^ili4, o.o 

2mo 1 /L-C£>~>fc 0 

[0086] 0.29mo 1 /L0D«*#rtti ZM&tcti) 
CCJSj£L^yy3f*^»tttt. 0.58mol/Lt 

Sfct, 0.0 2mo tf-^r-P 
[0 08 7 ] CCDJ^K, *^W©»^*iR^C», to- 50 



fig&fflSfcO .2 9 mo l/L£*l»C<fctfjfofrO, y 
PSJ£*WW^*4il^^*«l ©»**»B^# 

/to aw:, ^js«ir»6nfc»o*R©««fl«tt 

£>0, ?|o5S0^Sti, 2 80MPat?»-jfc. MMM 

[ 0 0 8 8 ] Jf! 1 JffiM«Sfl§cDaM^:, 
0.1-1 *imeK©Jf*r»<«TW3^ M<Hfatf> 

[008 9] m2<D7smt* mmmmtb^ *<d&vi o 
-3 o umm&omjxD&'oftm&fcf&L, sasi-re 

[0090] *9mwix''iWhtitc&->$m&. wvm 

i<o^«»»«)o*?K*ffl^rBJ*Kio .3 jumQ&IM 
[009 1 ] !Sffl«)otiStJj:W^S^mi «T 

-mmmbimm o.3moi/L 

-fflSSl . 1.9mol/L 

60mg/L 



IS 

•iPfltffiU 5 mL/L 

CLttJMitM : Kfrt) v ■? AC- 9 0 ) 

•«>o#?&&& 2 5'C 

•B5@^StES?g 3 0mA/cm 4 

• aw* ^mm 
C0092] ±mtb-z>zgifr-cmm%Bf&i,tc&, ma 

[0 093] [fm&tm] -6 5'CfCl 2 05HgJ# 
U ^S{C^U-C5^ia^f#b. 1 2 5'C-Cl 

1 1>)\> t bt^ ±f2bfcl3fSaire. 5 0 0 ®DX 
* - ;u £ 9- * — > ttKofe if fc x )i— * - ;u x - 

[0094] [^HfttftttR] 2 &o-c<D®m¥-mtc-&. 

ii*. *;l/~*wl^M^£BiJ9#L3 0^<DX.>1/-* 

-^wffi^si^tci^ti^ofc,, eon*, smmm 
[0095] *mmw i <Dmmmm>it>^$m~cmo . 3 

MS&tn±mmtfil 0%<b/«Tofc©«\ 1 5 SV-APMk 

[0096] ±mmm<Dm^m lfccfco^cc* t& 

■CrnLtc. 01teJ:Ol2 7, ^^©tgSCi, 
[0 09 7] Najgtt, FeiSS, ffi^*>?£K, ffi 
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[0098] *^fl#ffl*fHlS«, $«>^ #<*tW©8B# 
[0099] PKJfcCDf J£B. *7- ? y 

10 -njRicrWRStifcyy **isiv»a&±if*) 

[0100] J?ttWa&o$^S538t>Si&tt, 

[0101] Jl^W^-p^^BWUftsSilii. S^JSWte 
20 J: MUKfJ©* -> If M-Cto o * 0 fcf*ffcS1££BfFj£ 

[0102] »#W*ot««BllseiS(3:, S«teW*sJ; 
Ulk%m<D&^%WtVWJ}% : }0 . 1 — 1 .OwmfflS!)-)S 

[0103] «#w»-5t^BawJ8©?it». 
30 iiyfJ:bl5^l©a?)o#iffi-cJl^o . l - l .0 ym©»o 

[0104] ^o^^V K«, ^^MteJcWtt:^© 

tS!-e*S„ SI^Lfcffi««. -ilOOcm 2 (=ld 
40 m" 

[0105] 

[*5S09 2 ] 2TB, *~v*Jr- UKlEOTSHJ 

t. Mc b . *K<t# AiSSB, P H = 1 2 .4(C 

•5S^iH5*#a®» 0.0 4mol/L 

• x^U>i?T3>E!HS^ O.lmol/L 
50 -^y^+i/^K 0.03mol/L 



(10) 



17 



• P H 



O.Olmol/L 
0 .0 6mo 1 /L 



1 2 .4 

7 0*C 

[0106] *mtw2®imam*&ito*tm2tc 
rnrzt t^*ss»« 2 ojwftiiB-cifc. io 

[0107] 

inT. /c/a, *M<t#y*A«tttt. pH=12.4 
*cfrftJ;5$cgBgLfco 

• KtKfil 5 7jOa^I 0.04mol/L 

• x^u>s/rr^a»i o . imo i/l 

-^y**^l>» 0.03mol/L 20 

•*BMfc*y-5A O.Olmol/L 
•<>S/;l/7 5> 0 .0 2 mo 1 /L 

• p H 1 2 .4 

7 0°C 

[0108] *Htt«3 tDi5ti»S**S 1 fc <fctfB2 «C 
[0109] 

[giSfe#)4] #3B*W4"Cja, *-v^r-PJSB*»l 

mi tmmotm&nMLfco mmm3t<om^u, ^ 

^AifiS«, p H= l 2 ^^ftSi^KBElte. 

[tf>o 

•»»IB5*fP«! 0.04mol/L 

• i^U>^T5>Hit® O.lmol/L 40 

• tfVt+tsfrWt 0.03mol/L 
•*BMfc#y*A 0.01mol/L 

• ^ *;l/T 5 > 0.00 lmol/L 

• pH 12.4 

7 0°C 

[0110] *J|JS^4CDag|$S**Sl*5ctD f ia2K: 
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ttttr ft £ t > 5 4 <o»**«bbt? # & . 

[0 1 11 ] 

*«TCc^-r. fcttU *8Mt*'J I ?A«ttO: % P H = 
1 2 .4K&ft±5K:MKl/fc. 

•fiftHfl5;*fa«l 0.04mol/L 

• U>^T5>Qiti 0 . Imo l/L 

• yy**^m 0 .0 3m o l/L 
•zklMfcj&y^A 0.0 Imo l/L 
•^+t^f l/>'^r^> 0 .0 2 m o l/L 

• pH 1 2 .4 

• mu 7 0 °C 

[0112] *mms<Dtmmm*mi te£vm2ic 

&C^*1f^U>^T 5>*aSM"Tfti, iJ-vVr- 

fee 

[0113] 

[ e ] *^#d em #-77t- PSt£W« 
ll<!:lr^i/>h'J7?>^ £*K0*l£f^S 

arte*-**, /c/ci, *Bft*y>Ai»B, ph= i 

-flnt»5*f0«! 0 .0 4mo i/L 

. x*U>^T ^>E3B^ 0 . 1 mo l/L 

• #V***s3],Wt 0 .0 3m o l/L 
•JkBMbfrUtfA 0.0 Imo l/L 
. V^W^Y yT 5 > 0.02mol/L 

• pH 1 2 .4 

• y£S 7 0 C C 
[0114] *SI»«e©iS*ittS*Hl *5<tO f H2(c 

M»stiftyy**^Mow^^a<, 
tc^x^u>^ yr ^ >«r^Jn*rftt, >>7-p 

SJS*W«If ft cb l > 5 6 OMfcHKr * fc. 
[0115] 

-r 0 tctcbs ^cHfb^u^Aiifta. P H=i2.4ic 

^ftJ:5 5CiJ3HL/c 0 

-ttH»5*fMJl 0 .0 4m o l/L 
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• 4/y**^;i/M 

• pH 



O.lmol/L 
0 .0 3m o 1 /L 
O.Olmol/L 

1 .Omo 1 /L 



1 2 .4 
7 0 4 C 

[0 116] *^feM7CDtt^*Sm^01fcJ;O'02(C 
[0117] 

rtc^-r 0 fc^u- *»t^ y * a«kb. p h = i 

2 .4K&£cfc^C|J3SiL/c 0 

•«8BW5*w» o.o4moi/L 20 

• x^U>^T 5 >E3S^® 0 . 1 m o 1 /L 

• 0 .0 3m o 1 /L 
•TkSft^y^A O.Olmol/L 

• ^*&BW~h y^A 0.003mol/L 

• pH 1 2 .4 

• wm 7 0 TJ 

[0118] **Sffe0«8cDi^)!gm^S 1 fcJ:CXS2(C 

1 2 .3Kr*«K ?l^?10^g«3 1 30 
5MPai^ft^>o/c/c^ *JUfe^l8(Dd6o^?g^ 

• ^ r - aserffiK 3 ft & y y ^«©W^3W4> 

[0119] 

tcL, frmtft *) V Aig&\z, p H= 1 2 .4GC&&J: 

• ffimffi 5 0 .0 4m o l/L 

• x^U>^T5>E3Bti^ O.lmo l/L 

• yy**^il/H 0 .0 3m o l/L 
•*BMt#';?A O.Olmol/L 

• 0 .0 2mo 1 /L 50 



12 00 2-2 49 8 7 9 
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• pH 12.4 

• $fi 7 0'C 
[0 120] 4M^9 0KKM*«Hl«sJ:VI92(c 

mLtc 0 3 *:||]5SPl9(D26o^Mrf#6ti/c^^ 
£^0{*tf*&*5 .3%T'*<3, 3l^«4»ftK3 6 0 
MPaiM^om 4mffl9CDat>~>*ffi«ffl 

[0121] 

[nism o] xmmmi ont ^^^-psis 

^WTtC^-To fc/cL, *«ffc#y Aifttttt. pH = 
1 2 .4te«c-&J:5{cW«Lft:. 

•tt»»5*Sl«! 0.04mol/L 

• xfU>S/7S>0SS! O.lmol/L 

• yy**J/Jl/« 0 .0 3mo l/L 
•*Mfb*y^A O.Olmol/L 
•riJt^v-^A O.OOlraol/L 

• p H 12.4 

• ffi® 7 0'C 

[0122] 4£gfc0i i ocD^ifem^a 1 *j:wa2 

fc^L/c «aWlO©ft-3»jHtjl6hfe 
tt 4 3 2 8MPaiaJfT^o/c/ta6, *HJfe^ 1 OOD 

mi o<on^mM-c^it e 

[0123] 

WKU. pH= 1 2 .4fcfc*J:9telHlSUfc. 

[*>o#*«tf] 

•llgWl5;tfMil 0.04mol/L 

• xfl/^r>>Q@ffi O.lmol/L 

• jfyt^^lK 0 .0 3mo l/L 
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O.Olmol/L 
0 .0 0 0 1 mo 1 /L 



1 2 .4 
7 0'C 

[0124] *mmm 1 1 ©i«^s^^a i ^012 

rr^SS ft a * y * * ^K©»£#4>ft < , ^ ^ ffi 

^WW^T S <Lt> 1 1 ©«*««B-C#^i. 10 

[0125] 

WM^ib-C-r^a^y^ACK, Sn0 3 31 

mmitmm<Dtm*mmi,tL 0 ft*?, mskm3t<D& 

A«fi«, pH= 1 2 .4iC^^J:^CC^|MU/c D 

•^^57KfO«5 0,04mol/L 
•x^U>^7 5>0S8 O.lmol/L 20 

• 0 .0 3mo 1/L 
•*®{t#U^A O.Olmol/L 
•T-rHWMJ^A 0.02mol/L 

• pH 12.4 

• saa 7o°c 
[0126] 1 2(DKms*«ia 1 W012 

*»Wr*il^*IQIl«l 2©«**«W8r*A:. 
[0127] 

[*Jfc09i 3] ^mmffll are, 
KHftSOfcLft:. ft**. »K«3i©lW «>^*« 

= 1 2 .4fc&4J:5CcilWBLfc. 

• 5S^i@5 7jofn$? 0.04moi/L 40 

• 0 . 1 mo 1 /L 

• ^y***^l/& 0.3mol/L 
•TKKfb&y^A 0.01mol/L 

• ^>^T^> 0 .0 2m o 1 /L 

• pH 12.4 

• saa 2 6 °c 

[0128] ^SISfeM 1 3 cowntt««H l te«fc W82 
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[0129] 

umzmtfcLtc. ft&\ HtfeMl i<DlBS«, yy^Ji* 

ftz&-?zmmmbtczt-c&z 0 ait. #>o£&* 

A. »^*^fc«ttf«ttk:fflc^yy**^iMc» 
JK<DsHflE*JaT^S-ro WcL, *IMb#y£A«K 
pH= 1 2 . 4 «C ft 5 J: 5 tCBBI L/c. 

•ffimmbJimm o.o4mo i/l 

• Xf U>^7^>Qfti 0 . lmo L/L 

• ^y**l/^i 0 .0 3mo 1/L 
•*Mft*y-?A O.Olmol/L 

• v^^^r^ > 0 .0 3 mo 1/L 
cfcftiL, yy**^Kiiai^K:*jiin) 

•pH 1 2 .4 

• mu 7o 4 c 
['-yy**s/^ittMft«»] 

• ^y**^UK 5 .Omo 1/L 

• ^y^T $ > 5 .Omo 1/L 
[0130] ^mmm 1 4 CD^H^*^:^ 1 £0*0 2 

JC^L/c 0 *«59i<OA-o#jKX > », ^r — 

T-rSS s ti * ^ y ^Koftefl^ft < , 

t $>*¥#>mmLtc#v ***s)m*m\<>2>c tic* 

[0131] 

[^«W1 5] #3B»0!Il 5Ttt v #-*^7-tfJ&£ 

ttti^±Stt*»ffliia(4Lr2 ,2 --thryy^*»in 

ft*U *»fb*y^A?*g[5*, p H= 1 2 .4CCft4<fc 

•«fcB!iB5*W» 0.0 4mo 1/L 

. xfl/>^r^>E3ii 0 . lmo i/L 

• yy**ix^K 0 .0 3m o l/L 
•*«{b*y?A 0.0 lmo 1/L 

• *j],T * > 0.02mol/L 
•2 l 2 , -ttV^ 0 .0 0 0 2m o 1 /L 
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• P H 



1 2 .4 
7 0°C 

[0132] xmmw i bvtzmzmzm i *j«fc^2 

i*o#^<Dft^«l 8 .3%-C£>9. SI^SB^K 
(i. 3 1 5MPa£&*rc&ofc/cS?K #^j60!|15© 

fiSU X;l/-^-;l/©^mffit4*f¥flBL-/c 0 C©*SHI 

•era, * - ? v r - p ras-riNK sni^'Jt+^s 
mi bonzk^mmnzic tit. ib-osmimzfti. 

[0133] 

[HJ5£0ll 6] XmmWl 6 -era, rt^^r-oratS 

ft. *o*j«CDttfi)c*J«feO f Jf>o*^*WT^-r. 
jJtWtS'^AittB. P H= 1 2 .4K&5J: 

[&T»ftflUeA] 

■mSMb^mm 0.04mo!/L 

• if 5 >0B^ O.lmol/L 

• 0.03mol/L 
•JMMfcfcUfA. 0.01mol/L 30 
"<>S?^T3> 0.02mol/L 

• 2 ,2 '-etTU^JU 0.0002mol/L 

•pH 12.4 

• jgfi 7 0 "C 
[0134] #S§fcW 1 6 ©f^SfefS*^ 1 *j«fc W8 2 

tC*fcl/fc. SfcCC. **5S^1 6©&-o£?&"Cff <E>*lfc 
J&ofcBIOffliCWPtt 1 3 .8%T*f), 31-^ 
tt. 3 0 8MPaifilfT?<bofcfc*. ^lftWl60 
»-»***ffll»-C»«»»o*43HfU. KR££«ft 40 

fc*£«rCEI 1 te«fc0 k *ia2«C^L/it o #2&IJH©too£?& 

-era . * - v v t - p sifc-crfi© sn^^'j^^L-i 

[0135] 50 
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[H«>ii 7] #mmwi 7-cra. *-?»*;>y-B5jfc 

&Zfa±ZiZZ>mffiffltLXl ,10-7*t>H3'J 
f. fc/cl, 7K^{t* •J^Ajg©*. pH=12.4K 

• ffimm 5 ;kfafj 0.04mol/L 
•ifl/yi>75>0iffii O.lmol/L 

• ?<)**t-i')\>m 0.0 3mol/L 
■XWHtU'JVl* 0.0 1mol/L 
•y>f;l/T5> 0.0 2mol/L 

• l,10-7xt>FD'J>0.0005mol/L 

• pH 1 2 .4 

• mm. 7 0 'C 

[0136] *mmW 1 7 ©isSUfcS&HlfcH 1 *JJ:tfia2 
(C^Lfti. 36fc. #^fe0ll 1 ®>#>r>%ffiL-cnhtxft 
^ti©W^*B13.9%T*.0. 3lo3S9SiiK 
«. 3 2 5MPa£&#T'*-?fc/c«>, :£j|*S#Jl 7© 

fiXL. *^-*-;i>©^fi*Itt£f¥ffibfc. c©^ 
<btt«bxmi*s^m2iC7fiLft. ^$tW<Dtb-?%l& 

Ml 7©^*lgiS-C^fc <> *fc, S>^£JB«5tt£lfiJ± 

l. ®Mtmi\!}iicmtifciib',zm*mt>tiz>t^ 

*>*mmW 1 7 ©SJIMflfcfigig-e**:. 
[0137] 

\£z\fi±Zitzmmm±b-c2 ,9->>s*>i>- 1,10 
-7*t-> hPu>*^»nLfcto^^jg^fflc». mmw 
1 tm&vtmznMLfc. &-o$m<omj&*s£vtb-o 

pH = 1 2 .4(cfc£J:5fc:fi!llL-fc„ 
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0. 04mo 1/L 
0. lmo 1/L 
0. 0 3mo 1/L 
0. 0 lmo 1/L 
0. 0 2mo 1/L 



2. 9-i?*?-)l>-l, 1 0-7it>hD'J> 

0.000 5mo 1 /L 

pH 12.4 

7 0*C 



10 



[0138] 1 8 ©f*it*£l|i£E 1 *JJ:D J ia2 

\t. 3 3 3MPaiIjfT*-,fcfcfe, #HSSflf 1 8© 

fist. *)\>-*-j\'<Dmmmm\<k*mmLtc a zoy&m 

1 teJ:O'02«C7f;Lfc„ *^<0«?)-o#}g 

■e « . * - -j v 7 - a m&vm& s n 4 9 y * * 
©«fl^#4>& < . tf> o jUR^KrufbyA-v^ a^m* 20 

mi s<D%)$k*ms*-c£?iL. ttc, &-ozmvm*:ft±. 
i 8 egMtemrcafc. 

[0139] 

imifcffl 1 9 ] 1 9 -Cl^ 9 •> y - PJSlo 

Mlfc»">tl^. <t(5l«©l^*||SS 30 

fcftL. *^b*U^A?SSW. pH=12.4(Cfc£ 
J^fCBBSSLfc. 
[*!>o#?foiU£] 

•1^^5*10^ 0.0 4 mo 1/L 

• x.?U>i>T =.>msm 0.1 mo 1/L 

• #V**i>)\,m 0.0 3m o 1/L 

• ym.il*) <J V A 0.0 lmo 1/L 
•y^W7?> 0.0 2m o 1/L 
•i)<'Jx?l/>^3-;l. 0.0 0 lmo 1/L 40 
C^BtfH^fi : 1 0 0 0) 

• pH 12.4 

• jSfi 7 0 "C 
[0140] 1 9 <Dtm&$kZm 1 *JcfcO'0 2 

3 12MPai^fft*-,fcfcft, **teMl9©Jf)o 

U. *^-*-JU©8*^fatt£f?«Lfc„ C©*SSfe 50 
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* - 9 *y y - d sjcs-c mm 3 n .5 y y * * ^ ;u&© 

1 9©^?rIiiiS-Ctfc 0 tit. *^t^®ltt4|Sl±3 
#-S8SftlS'J*Wffl-r £ «!:. 9 3» r -nRJ&fcJIWW 

[0141] 

t*fe£|6li: 3 itZmmm t L T # U U > y y 3 

Lfc. *o#ffi©iK^teJ;J> , A-c#^fr*fe<TiC7S-r„ 
fc/cl, *&{t#y ^Aagttt*. pH= 1 2 .4tC&£ 

•«fiK&5*fn1& 0.04mol/L 

• ifl/>yrs>W 0. lmo 1/L 
■yy*+^l-M 0.03mol/L 
•7K^b*U^A 0.0 lmo 1/L 
•^f^75> 0.02mol/L 
•#'Jifl/>yj3-JV 0.0 15mol/L 
CPiStfH^S : 6 0 0 ) 

• P H 12.4 

• ffi.& 7 Q'C 
[0 14 2] **6fe^l2 0©^®|*£^*S3*><f:D^4 

iCTjkLtt. 36(c. *»fe«?J2 0©*->^jg-Cf#6n/c 
»-o^^©f*^'S«8 .8%-C*0. SloSQttKtt. 
3 2 2MP atmi-C&^tcttsb, ;£HJfeflJ 2 0 ©# 

L. ^^-*-;P©ft«m»tt*ffffiLfc 0 c©H&**> 

SiJf)TH3*$J:CJ i: S4^L!t„ ^W©too#«-C 

». 9 ->y -asit?riH»s*i4 y y **:>;u&© 
S«£*y>&<. ab-p^^tptc-^b^v^^A^mJil 

2 0©^m*ttlS-C#fc <> Sfc. fe^tm«!tt^[^±5 
■tf&8SttS'J£#fl§ii-5<b. y t -aS(6*JWW 
L. *vo. ^«6^J!B)tt(cSnfcto-^til*^f e»n^<tc> 
•5*31^2 0 ©Jcftm^fiSISr-*^,, 

[0143] 

mmm2 i] ^mmm2 l-ca. *^9->y-ojsjt6 

-T. tctc b . *^k* 'J AjSg«. pH = 1 2 ,4K 
^r-SJc^tcHSL/t,, 



(15) 



27 



0 .0 4mo 1/L 
O.lmol/L 
0 .0 3 m o 1 /L 
O.Olmoi/L 
0 .0 2m o 1 /L 



^•i^ab'l/V^'i^^O .0 0 0 5m o 1 /L 
O^tfH^fi: 2 0 0 0) 

•pH 1 2 .4 

• 7 0 °C 10 
[0 14 4] *H*«2 1 <DK»ft«*ia 3*5*^134 

3 0 OMPat^»r*o/c/cisb, *3lte0tf 2 1 (D<& 

*£fcTH34»J:tfig4CC^Lfc. *«?B©«>o*«r 

5*mm2 1 cMiftt«Bt*fc. 

[0145] 

[SU60H2 2] ^%M2 2"Ctt, #~*?t— nJKJS 
&&fa±2&ZmMffl± 'J u>y y 3-/l>4 

•r. #m<t* v v j*i*guxs ph= 12 .4tc 

[*>o**ttliS] 

SSKIB5 7KWB5 0.04mol/L 

xfl/^T^Hii O.lmol/L 

yy**2//m 0.3mol/L 

*BMfc# U 9 A O.Olmol/L 

0 .0 2m o 1/L 

j^Vxf U>^V3-;l/ 0.015mol/L 40 
C¥^5H^S : 6 0 0 ) 

• pH 12.4 

• i&fi 2 6'C 

[0 14 6] *mmw2 2<D&m&g:zm3*sj:vm4 
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2 2<OtoS&*WBrC91t. 
[0147] 

[*«SW2 3] ^mmm2 3TU #~^T--nJ5J£ 

«PBttftr«i±Stt*wi*i0Wii/r2 ,2 '-fcrtryy** 

/c/cl, *«ffc;fry Ajft&tt, pH=12.4CCft& 

•Ket^B/kW^J 0.04mol/L 

- x^U>^T ^>H§^ 0 . 1 mo 1/L 

•yy**^K 0.0 3 mo I /L 

-JkKfkftV^A 0 .0 1 mo 1/L 

• ^ h VOA 0.0025mol/L 
•2,2 '-t^h'yy^ 0.00025mo 1/L 
•#yx*U>^J n-^ O.OOlraol/L 

: 1 0 0 0 ) 

• pH 1 2 .4 

• 7o°c 

[0 14 8] 4M0l2 3(DKMIS*&l93 4sJ:O f BI4 
tC7j?Lfc. 36&C k *^W2 3©«>^*Hrrf#&ftfc 

«EU xji.-*-iKoas»f»IBtt*»ifiLte. COM* 
*>*i«?>r03*5cfc^4CCmL/Co 

3i±^ra»n^J<tLr 2 ,2 --b'b'';^^, #'jxfu> 

5*IWW2 3 <Dfm*WBC91t m 
[0149] 

mmm2 4-34 ] ^mwm2 4-3 4m 

*T3>*JBt\ 3&ec»oS«^*ffl±3#&»Jin 
#J£LT2 ,2 i -tftr";^4/*»JinLA:»^-C«tttb 

sr. /c/ci, *M{t#y*A«K«, ^mfe. ph 

= 1 2 .4fc&*Ji5$cMBl,ft:o 

•5SKiE5*WB5 0.0 4m o 1/L 

• x*U>^r5>HBW 0 . Imo i/L 

• yy**S/^U 0 .0 3m o l/L 
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O.Olmol/L 
0.0 0 5mol/L 

0.04mo 1/L 
O.lraol/L 
0 .0 3m o 1 /L 
O.Olraol/L 
O.Olmol/L 
0 .0 0 0 4mo 1/L 



[#>o£$*I0S2] 

• yy**^jv« 

•2,2 fcffc* 

• p H 12.4 

• m& 7 0 C C 

[0150] ±.m*b~?zm*m\<>-c x ^mm®g.&&<t 

10rag/Ha±iftSt, ^y-aJ5J£«#tf 

[0151] ^y**>Ji«ftB^£i,fc»o*jftr 20 
£flm^*>m**ivetii om 

- a Stfi»Mtt*3Wi5i±-r 6 <t l > 5 2 4-34 

©»**WBr*fc B 3 6*, to^]ptM££fr±3tf 

[0152] 

[itoEM l ] *ttKM 1 r tt, »^s*M3«:#-*-:/t 30 

To /c/cl, *IMt*y9i4Afti3. pH=12.4K 

[0153] [8t>o»«tt«] 

•^^05 7Kfa^ 0.04mol/L 

• i^U>^7 5>0|tS O.lraol/L 

• 0 .0 3 mo 1 /L 
•*fMb#y?A 0.01mol/L 40 

• 2 ,2 - -tre yyn* 0 .0 0 0 5m o 1 /l 

• pH 1 2 .4 

• f£S 7 0'C 
[0154] *ti^0ta^gi«l9 3** J:Ol4(Cm 

«<Df^as recto ^^jB^tLr^fWl/feWtt, 0.1 
mo l/Lr&^/c, c*i«, *»w©«Slife«cclt^ 
r«fc4>ac*r**. —is. i3—vVT~u&sx.jz 

DSf3la/c^'J*+i/;Vi^ 0.4 1mol/Lr 50 
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nsxeriHUsn^ciccai). *y**^u»w>ttfli 
[oi55]*fc, &oftma*ffl±3tt&ttttm* 

[0156] *tbt8«CD*^ v V r -ngOt 

o««ltt*MBr*fc. 
[0157] 

-DJSJ£W^J*WftlLttt^«^CcoiiriS^« 0 tor, 

;i/^^»Lfc 0 mm\ tmtez&u. &^%?&mm& 
yy**^m«tt3&«wi»cir*&. to-o^^ 

y*A«K«* pH= 1 2 .4fcfc«J:5fcafflEl/fc. 
[«-3»»Hf£] 

•«ta»5*«J«! 0.04mol/L 

• if U>^7 5>Qftl O.lnio 1/L 

• yy*tt/J« 0 .3 mo 1/L 
•*BHb#yf A 0 .0 1 mo 1/L 

• 2 ,2 '-tfty^Jl/ 0 .0 0 0 5m o 1 /L 

• pH 1 2 .4 

• «S 2 6°C 
[0158] 4^OIOWStB3W0V4^ 

«©ie**rCC»o*fitJ«<!:LrWtaOft:»B. 0.1 
0 5 mo 1/Lrfcofc. C*ltt, *»99<D«^*«CC 

tb^r4>&i>sr*£ 0 — fj. *-yVy~um&fc& 

0JH*3tifc^y**^Bltt, 0.41raol/Lt 
fc. envois*, »^#«*R:taALteyy**^ 



(17) 



31 



co 1 59] */c. mmib^zizmmbtcm&<Dmffi 
mm, ^mmmm.<omms.m< . mmrsmrnwimco 

[0160] *©&*. fcJttSW©*- »9t- 

fts%£U (fffltt*i{ST-rS£:<t*it)36>ote 0 io 
[0161] Lfc*iot, 

^*ftt,>#>-D#i&©S?>o£#t£{i. jgl>C<fc#*);&>-o 
[0162] 

[somas] cctB, -3**^*5^018 

WStt. »»oS116S;SAt4*T©IH, 

Jt>-7*^tti{C«Fe lmg/LigAttte 20 

*-C©S@tftBS5*, S3fcJ;0*ia4J:'3 0 . 1 8 mo 1 

• maaui iool/» 

[0163] C ©B#<S?ffl Ltcibi ©^ffiii 1 0 0 L 30 
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a&o*?g*<frB$Cu«TtUfil:t. 0.26mol/Litt 
9. Fe -ftf>jgg*il Omg/L*jf©^0«2 2 <fc 

n*. jei±©^w*s*cc«toT. i&otiwe^ 

[0 1 6 4 3 UfcAS-cr. *t>->#?®i?8f£. 
[0165] 

siji Ltcmmmmtb-} tm^-cmn-r <>v?-u 
jgxs^wisij-c*. &m$<tciotcK)mmit>'>$imzif; 

[Sffl©ffl^lftBa] 

[Hi] *fPJJ©!ft&g01 1 ft^ L- 1 9 <otb o S^fflffcte 
[02] *^©^«fetf5 1^019©*-^ £ 
[H 3 ] *mi<DWfcW2 0 L- 3 4*5i:0*it&<fl© 

[EI 5] 01-S4*aSlt 1 ft©0^CCT&tft»£ 



[01] 







U 

(md/U 




at 


mmx) 


ais 

(/fm/h> 


CmiAJ 




TOT 

MA 

WD 


u 






0.D2 






to, . 


Ud. 














0.06 








1U 










rxina 




002 






70 


iij 










rj,^a 




OjDOI 






70 


1U 










on:a 




0.02 






70 


iij 




















70 


iij 




















70 


ioa 














oooj 






70 


5J 


133 












aoj 


















a:™ 




AW1 






















WW1 






-tf" 












r ! ■» ricl 




002 
002 






7° 


3J5 










► 1 .l-.ll^l 




0J03 






70 


2JB 
, 10> 














002 


SSfflE 


0LO0D2 




SJB 














UP 






-B- 


18 














ouoa 


1.10-M-vwuv 




-.79..... 


4.8 










SSH18 




ftJtt 


-1.10-^rt-VM3«J> 


00005 


70 


IB 










ftft«19 




002 




QU0O1 


70 


17 
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[05] 



mm 



#*B*0<J 

mmm 



<-u4/U 



0-1 00 



~535T 



aia 



q 



J2J22L 



QJD29 



&02B 
0015 



MM 



£21 



AJStL 



JL±!L 



S.46X 
SL03K 
536% 



4.76% 



ins 



&20% 



mm 



ire 



MB 



JfiL 



ttflUC 



1» 



160 



-JSL 



(fB/dm 1 ) 



[01] 


[02] 




3 3] 


[04] 



[03] 




[04] 



TOFT 



(mol/U 



(mol/U 



P 



WW* 



Wtlt 



C«/dm*> 



0285 



4.62% 



185 



1S9 



a 260 



AW 



XttMzs 



aias 



(LOIS 



6.57% 



SPSS 5^5 
i ■; m ms& m w*mm wjj^m 



31 



120 



35! 



J4JL 
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(tgffiB] W&l 3^2^270 (200 1. 2. 2 
7) 

[#&?iIEl ] 
[fflliE>t*&«ffi£] §g*8B* 
[ffi!Ett8*.mm&] 0 0 0 3 
[JiiEfrtt] 

[0 0 0 3 ] m^t><DM.7cWlt bt(i, ^JbAT^^ 

«£©§««*«, ^-r*>-c&i). ^';**->^* 

[#i&fiiIE2] 

imiEMmwrnz,] mmm * 



* [MiE***Jgg«] 0 06 3 

[0 06 3] £tc. tb^^M'PiC^ttii^mtb 
&&(MBSK*>), &£(&-/*>)**. sb-o^^K 

t - osit*^ <t r s » o s -co y >; * * s/jhko 



t»WB] ¥fiRl 4*£2£ 1 5H (2002. 2. 1 
5) 

[#*MlljE 1 ] 
[flIEfttttMttS] W*ffl« 
[»iE*f^SB«] 0 10 9 

[0109] 

aibt*««3 4a*4'<>^r 5 mm 
mi tmrncommzmmLtc. sausfli 3 £©&«,»». ^ 

pH = 1 2 .4«C«c£J:5(c8lSEl/fc. 

• 5 TfofQ^ 0.04mol/L 

• x^u->i?r 5 >ESit& 0.1mol/L 

• #Vjr ! ¥i')l'Wl 0.03mol/L 
•*SMfc#yfA O.Olmol/L 

• 5 > 0.00 lmpl/L 
[Ao#&tt] 

• pH 12.4 

• 7 0 *C 
[^M*iE2] 

[*iIE*fm§»S] Wiffl* 
[ttUEtt*BS«] 0 12 6 
[ffiIE2r&] £M 
[ffliiErtS] 

[0126] **SfeW 1 2 ©Wi^Sm^S 1 feJ:al2 

■caws ti s * * + ^;w»o«^*«d>a < . j& » m 



*«wr 4 1 1» 9 * $mm 1 2 ©sw^mst? ^ tc 

[**HSiE3 ] 

imxttmmBZ] 0132 

[0132] 1 5 vtmm&zm 1 to&vmz 

&i. 3 1 5MPaiMW ; 'C&'>/c/cdt. l 1 5© 

feSi«t>rSl teJ:a ! H2(C^ty/c 0 :fc£6B,B©is?>-?#i£ 

*5§0« i 5 ©aa^tiig-ct fc. 

[^SIjE4] 
[ffluBttflffitfiS] WJfflS 
[10iE*t*g3«] 0 134 
[«iE^] 
[ffiffilW 

[01343 1 6 ®i*ifci&i&*ia 1 isxzm2 

#>->%m<D{Wm*l 3 .8%T-&»3. 5lo5gi)?SK 
I*. 3 0 8MPaiSi!fe*o/cite6. 1 6© 
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fe$<hJs6riai *$J:a*E2(CmO/c. #&W©i*>-o#& 
-m . * - » ? r - p si£-c?8g ;* fi * * * *>;u® 

Si. 7 -P^£P«TTSi^^iS0«l 

[^g»*iE5] 

imiEtt&mmz) 0136 

[0136] ^les&pn 1 7 <Dtm&&*m i ^^^02 
tc^u/t. set, #mmwi i<Dtbi*mx-nhHtc 

SbotmOl#t>'SKl 3 .9%-C&'5, 3loSg<3«ffi 
t*. 3 2 5MP atAJf-C^ofc/cto, ^JfeWl 7© 

* i ifcT m 1 fe-J^m «c^b/c„ ^^©sb-^^^ 

©fO^-*iii>^< . too grjg^tc ^^ 7-)ir 5 ^ fcgsfltrr 
5i. 7-P^£WSiJ^£iU5^te#Jl 

*Jfe04l 7 

[fflUESt^SSS] W*fflS 
[iiiE#t3&:mg:S] 0 13 8 

[ffilEF*^] 

[0138] *^JfeW 1 8 (Dtmi&gkZm 1 *?J:tfH2 

*o#JK©f*tfsmi 2 .6%T-*0. ?I^Sg03Sg 
3 3 3 MP a tm&XOb-otctctb. ^gliSW 1 8 © 

;^-#-JU©«IIMI*tt*iH^fc. C©*SJ£ 
fe^iift-CHl *$J:D f S2(C^L'fc„ #£6lU!©«>Tjt»£ 
■Ctt, Hz-vVt - PJSfSriftS 3 fi £ ^ U **VJl>K 

si. ^^.^^r-pRjcs^iipftj-rsii^^siSfeWi 

^iSCTi 8©*b**«B8r*fc. 

imEM&msz) 0140 



[0140] *mmm 1 9 ©i*ss*s*£s 1 & J:um 2 

3 1 2MP at MIX Obi h.tc#>, J&mmi 9©»-? 

L. ^Ju-*-^©^I0tt4i¥fflfibfc. c©*£m*> 
SitoTSl*J«fcc;S2(C7KLfc 0 *nw©*o**-c 

». jj~vvr -vmj&vmns ns y y **^.>bK© 
<t. ^- y^T-pJsi&^PPfn-rsiu^^n^wi 9 
mmmzmmtzt. #->yr-pjK£*fflRWu 
MMvnm&m ire * ft. 

[#^*iiE8] 
[*iiE*t^»»S] HMHI 
[tfiiE^SB^] 0 14 2 

[tfiErtS] 

[0 14 2] *»S«fl|2Offl^ilS^403tej:D>*a4 
(CSLfc. 36tC. #*JfeW2 0©«>o#i&-Cf#6ft;rc 
&o#ll©{*tmi8 .8%-C*>9. 3l->5S*)3£gW:. 
3 2 2MP a.tmCfX&-?tctctb, &mifcW 2 0 ©46 

0. *ju-*-;u©£MffIt4£f?ffii>fc., c©*SJHfc 
*itoT^3*}j;O ; ia4{C^L/c 0 ##63S©tf>o£j£-C 

« , * - v r - p sifc-cvg© $ ti & v y * * ^® © 

1. *- ^^T-PJSl£ ; &JllI*IJ-rSiC> ; 5*IISfeW2 0 
^ftl^^ffl-r-Si, *--y^T-PSlE4«lf(|L. *^ 

[ffilE*tmiMm£l 0 14 4 
[fflJErtS] 

[0144] *HSSW2 1 ©1*11^40 3 *JcfcD t 04 
CC^tfc 0 *H]!iSM2 1 (Dtb^ftmxm^ntc 

to-,#S©^#^«6 .2%T*»3. ?lo®«3?Sa{i. 
3 0 0MP aifiJtf-C*-ofcfc«?>. *HJtP!l2 l©«6-3 

t. ^JU-*-JU©S«KIffitt«:WffiL/c 0 C©*gmfc 
*iJsf)-CE13*jJ:c;a4^L/fc 0 #.$m<Dtbi$&X 

«. v -psis-c/^esn-s yy ^-*^;um© 

i. *-^->r-PStc»4WJftiJ-rS«!:l,^**5SWI2 1 
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(72)^^ mm. 

(72)Bf^ H# 

W^JHmitiSrtrF«EFW2l6§a * 

C72)^^ ®Ba je 
ft 



(72)^^ ±m 

tt&)\mmmitM\hTimL tfc&£tta 

F 2 — 4K022 AA18 M42 BA08 BA31 DA01 

DB01 DB04 DB07 DB18 DB21 
DB28 

4K024 AA09 AB02 AB17 BA09 BA12 

BB11 GA14 GA16 
4K044 AA01 AA16 AB02 BA06 BB03 

BC08 BC11 CA15 CA18 
5E343 AA02 AA15 AA17 BB24 CC62 

CC71 DD34 D035 0D43 ER02 

ER16 ER18 FF17 GG20 



